Basal thumb arthritis involving the trapeziometacarpal (TM) or the scaphotrapeziotrapezoidal (STT) joint is a common presentation in postmenopausal women.
instability (DISI). The prevalence of this combination was found to be 2.3%. Brunelli and Brunelli 5 observed that the STT ligaments provide stability to the scaphoid in preventing rotary subluxation. Removal of the trapezium can lead to carpal collapse by either a dissociative or nondissociative pattern depending on the state of the scapholunate (SL) ligament.
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The rationale for the combination of trapeziectomy and four-corner fusion (4CF) is to combine two independently effective procedures in patients who have combined basal thumb and midcarpal pathology.
The purpose of this study was to report on the clinical and radiologic results of radial column excision (RCE) with 4CF. We describe the patterns of disease and treatment outcomes of a single-surgeon series of patients. We hypothesize that this combined treatment offers acceptable hand and wrist function.
Patients and Methods

Patients
Institutional ethics approval was obtained from St. Vincent's Hospital Melbourne Human Research Ethics Committee, to retrospectively review a series of patients who underwent RCE and 4CF, treated by the senior author between January 2010 and December 2011. Patients were identified and included in the study by performing a search of scaphoidectomy with limited wrist arthrodesis (LWA) and those that also underwent trapeziectomy and ligament reconstruction tendon interposition (LRTI). Demographic data, presenting complaint, and type of surgical intervention and any subsequent procedures were recorded. Independent assessment of radiographic and clinical outcomes was performed to minimize bias.
Seven patients underwent RCE and 4CF over a 2-year period for basal thumb osteoarthritis with degenerative radiocarpal or midcarpal arthritis. One patient died of unrelated cause, which left six patients available for follow-up. Procedures were staged in two of six cases and as a single stage in four cases. All six patients were women with a mean age of 73 years (range: 67-78 years; standard deviation [SD] 4.6 years) at the time of surgery. Mean follow-up time was 48.2 months (34-59 months) (►Table 1).
Patients underwent single-stage RCE and 4CF where there was clinical and radiologic presentation of symptomatic basal thumb and wrist or midcarpal arthritis without arthritis of the radiolunate (RL) joint (►Fig. 1). Two patients underwent a two-stage procedure. One patient developed symptomatic arthritis of the lunocapitate joint associated with a nondissociative DISI 12 months after trapeziectomy. One other patient underwent trapeziectomy after a failed trapezial replacement and symptomatic arthritis of the lunocapitate joint associated with a nondissociative DISI 11 years after the trapeziectomy (►Fig. 2A, B).
Surgical Technique
The surgical technique for trapeziectomy and LRTI is similar to that described by Burton and Pellegrini 6 using approximately one-third of the flexor carpi radialis tendon passed No radial styloidectomy is performed as the trapezium was excised. In the immediate postoperative period, the wrist is placed in a long-arm cast including the thumb for 2 weeks and then fitted with a thermoplastic splint with the wrist in 20-degree extension at which time active mobilization of the thumb and wrist is commenced. Follow-up radiograph of the wrist is performed at 6 weeks, and passive exercises are instituted if there is satisfactory evidence of midcarpal fusion. A repeat radiograph is performed at 12 weeks. Thumb key pinch exercises commence at 6 weeks depending on symptoms. Routine follow-up is performed at 2, 6, and 12 weeks and 6 months.
Radiographic Review
Pre-and postoperative posterior-anterior and lateral radiographs were reviewed, and the following radiographic assessments made:
1. Staging of TM arthritis was documented according to the Eaton classification. 8 The modified carpal height ratio was used to assess preoperative carpal height and collapse as described by Nattrass et al. 9 Measurement of trapezial height cavity has previously been described by Goffin and Saffar 10 using an absolute number value, and by Downing and Davis 11 using a ratio of trapezial height to length of thumb proximal phalanx. Both methods could not be used to evaluate the degree of thumb metacarpal proximal migration as the scaphoid had been resected and remaining carpus fused. Carpal angles were measured using the tangential method described by Larsen et al 12 on a lateral radiograph. DISI was defined as 10 degrees of lunate extension in reference to the long axis of the radius with the wrist in neutral flexion/ extension and pronation/supination. Carpal height and SL angle were used to confirm the pattern of carpal instability. Follow-up radiograph was performed at review to assess for union of the fusion mass and RL joint space.
Clinical Outcomes
Patient outcomes in this series are reported with a functional outcome assessment using the patient-rated wrist evaluation (PRWE), 13 a 15-point questionnaire that equally rates pain and disability in functional activities. Scoring is done on an 11-point scale (0-10) with 0 being no difficulty or pain and 10 being most difficult to perform or severe pain. There are three subscales, pain, specific-activities, and usual activities, which form a total score of 100, with equal weighting for pain and disability. Objective assessment of wrist range of motion, grip strength (kg), and key pinch strength (kg) was made.
Statistical Methods
Quantitative results are reported as means and standard deviation of each variable. Categorical variables are reported for each case as descriptive analyses. range of motion with age and sex. Demographic differences need to be taken into account. The range of motion of the wrists after RCE and 4CF was compared favorably with those after 4CF 15 (►Table 2). The mean radial deviation of these wrists was increased and is likely a result of trapeziectomy. We expected a notable loss of both key pinch and grip strength after excision of the radial column, but our patients had a comparable mean key pinch but reduced grip strength (►Table 2).
PRWE is a validated tool 13 that provides a numerical measure of patient reported clinical outcome. It can be converted to a DASH (Disabilities of the Arm, Shoulder and Hand) value by DASH ¼ 0.81 þ 0.81 Â PRWE, and normal function measured by DASH has been assigned a value of 13 (SD AE 15.0). 21 The median quick DASH in one study 15 after who underwent a single-stage RCE and 4CF, had a calculated DASH score of 25.4. It was comparable to those reported after 4CF 15, 20 or trapeziectomy and LRTI. 22 Both patients who underwent an initial trapeziectomy and subsequent scaphoid excision and 4CF had poor function scores with calculated DASH of 47.4 and 72.9. The radiograph of one patient showed some prominence of the circular fixation plate. There was no radiographic progression of RL joint arthritis or thumb metacarpal impingement to the second carpometacarpal joint or to the radial styloid.
In contrast to Waitzenegger et al, 16 we have not retained the distal pole of scaphoid for fusion to the capitate to provide support for the thumb metacarpal. In these cases in which there is both pan trapezial arthritis and wrist arthritis, an LRTI technique may be necessary after excision of the radial column. The small number of patients presenting with these combined pathologies makes it difficult to draw any subgroup analyses of correlation between PRWE, objective outcome measures, and radiographic outcomes. The limitations of a retrospective study with incomplete preoperative range of motion, strength testing, or PRWE scores do not allow comparisons of preoperative impairment to their follow-up measurements. We were unable to use the nonoperated wrist as controls as two of the patients had surgery to both the wrists. We were unable to measure the degree of thumb metacarpal subluxation due to absence of the scaphoid and trapezium and fusion of the midcarpal joint. In this uncommon subset of patients with basal thumb arthritis and wrist arthritis limited to either the scaphoid fossa or lunocapitate joint, RCE with 4CF can be performed as a single-stage and acceptable clinical outcomes with no failures at a minimum of 34 months follow-up. Abbreviations: RCE, radial column excision; SD, standard deviation.
